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allergy, 212
Amazon region, 22
amoebiasis, 49, 50, 285
amplification, 285
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monitoring climate change impacts
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(AIMS), 255

autoimmune diseases, 169, 173, 285

autonomy, respect for, 238

Bangladesh, 93, 94, 114, 230
basal metabolic rate, 286

basic reproduction rate (Ro), 116-17,
286
BCG vaccine, 171-2
bed nets, 222
beneficence, 238
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billion, 286
biodiversity, 286
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attributable, estimating, 134-5
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conclusions and recommendations,
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impact estimates for 2000, 136, 152
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campylobacter infections, 107
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skin see skin cancer
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carbon dioxide (CO,), 22, 286
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projected emissions, 31-2

carbon sink, 286
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see also crop yields

CFCs see chlorofluorocarbons

Chagas’ disease, 50

chemical pollution, 13, 268

children
adaptive responses to heat, 249
sunlight exposure, 175

China, famines, 9

Chlamydia trachomatis, 304

chlorofluorocarbons (CFCs), 24, 286-7
Montreal Protocol, 161, 166, 167
stratospheric ozone depletion,

159-60

chloroquine, 122, 287

cholera (Vibrio cholerae), 280, 287
climate extremes and, 87
climate sensitivity, 111
ecological influences, 126
effects of climate change, 114, 275
IPCC-TAR, 49, 50, 51, 54
national health impact assessment,

190
predicting epidemics, 121
seasonal fluctuations, 107
transmission, 106-7

chronic effect, 287

ciguatera fish poisoning, 49-50, 191,
287

climate, 24-6
cycles, 2
data requirements and sources,

208-9
definition, 18, 287
effects on disease transmission, 45-7
exposure assessment, 36-9, 40
extreme events see extreme climate
events
normals, 25, 273
variables, 25
climate change, 26-9
20th century, 29-30
anthropogenic, 31-3, 39, 270
conclusions and recommendations,
271-3

definitions, 287

evidence of, 29-30, 204-5

health impacts see health impacts of
climate change

impact assessments see impact
assessments

international conventions, 268

past, 2, 26-7, 28
projections, 31-3, 39, 272
associated with specific scenarios,
138, 139
rates, 36
recent scientific assessments, 5-8,
270
regional variations, 6-7, 29, 33
research see research
scientific consensus, 273-4
vs climate variability, 18
vs global warming, 223
see also global warming
climate models, 33-6, 287
for deriving scenarios, 256
in national assessments, 194
climate scenarios
baseline, 137-8
in impact assessment, 183, 184
national, 194
see also emission scenarios
climate sensitivity, 21, 32
evidence of, for monitoring, 207
infectious diseases, 104, 107-11
species variations, 124-6
climate system, 19-24, 288
climate variability, 24-6, 79
20th century, 29-30
adaptation difficulties, 247
coping ability and, 223
definitions, 18, 24, 288
modes, 25-6
past, 26
research needs, 274
Climatological Standard Normals
(CLINO), 273
CLIMEX model, 115
cloud effects, 20, 22
cockroaches, 54
cold-related mortality, 86-7, 89-90
cardiovascular, 141-3
factors affecting vulnerability, 89
impact of climate change, 90, 143
see also winter mortality
communicable diseases see infectious
diseases
communication
assessment results, 261-2
as policy response, 243
Comparative Risk Assessment (CRA),
134-5, 140, 183
see also quantifying health impacts
confidence interval, 288
conflict resolution, 245
confounding factors, 211, 288
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conjunctiva, solar radiation effects, 169

consensus, scientific, 273-4
Conservation International (CI), 255
contact hypersensitivity (CH), 170
control, disease, 122, 211
Convention on Biological Diversity,
268, 269
copepods, 49, 87, 288
coping ability/capacity, 223-4
characterizing uncertainties, 256
definition, 223, 288
see also adaptive capacity
coral bleaching, 254-5, 288
coral reef fisheries, 254-5
Coriolis force, 288
cornea, solar radiation effects, 169
COSMIC, 194
cost-effective, 288
costs
adaptation, 231-3, 251-2, 284
ancillary, 70
in benefit-cost criterion, 240-1
measurement, 241
and responsibility, principles, 281
crop yields, 13, 145, 146
see also cereal grain yields
cryosphere, 21, 288
cryptosporidiosis (Cryptosporidium
infection), 123, 288
IPCC-TAR, 49, 50, 54, 56
rainfall sensitivity, 85, 111
Culex, 107, 305
Culex nigripalpus, 112
Culex pipiens, 112, 123-4
Culex tarsalis, 116
Culicoides paraensis, 297
cyclones, 48, 52-3, 94
coping ability, 224
cyclospora infections, 107
cytokine profiles, epidermal, 170
cytomegalovirus (CMV), 170, 288-9

DALYs see disability-adjusted life years

data requirements/sources, for
monitoring, 208-11
decision-support tools, 241, 259
deer mice, 85, 242
deforestation, 22, 122-3
delayed type hypersensitivity (DTH),
170
demography, 289
adaptive capacity and, 231
dengue/dengue haemorrhagic fever
(DHF), 12, 72, 106, 289
climate extremes and, 83—4

coping ability, 224

early warning system, 121
eradication programme, 122
IPCC-TAR, 49, 50, 53, 55

national health impact assessments,

189, 191-2, 193
simulation modelling and risk
reduction, 117, 258-9
time series analysis, 39
desert, 289
desertification, 268
detection, 289
developed countries
coping ability, 224
national assessments of health
impacts, 186, 187-91
National Communications to
UNFCCC, 197
developing countries

adaptive capacity, 226-7, 228, 230-1

coping ability, 224
impact of weather extremes, 91
national assessments of health
impacts, 185, 186
National Communications to
UNFCCC, 197, 198-9
diabetes mellitus, insulin-dependent
(IDDM), 173
diarrhoeal diseases, 103

climate extremes and, 85-6, 93, 94

climate sensitivity, 110-11

environmental influences, 123, 124
evidence for effects of climate, 113,

144
exposure assessment, 37
IPCC-TAR, 50, 52, 54
monitoring, 215-16

national health impact assessments,

191
quantifying impact of climate
change, 142-5, 152, 153

relationship with temperature, 63—4

seasonal fluctuations, 107
see also water-borne diseases
diphtheria, 289

disability-adjusted life years (DALYs),

134, 289

estimated impact of climate change,

152
in WHO regions (2001), 232
discounting, 241
disease burden see burden of disease

disease control programmes, 122, 211

diurnal temperature range, 25, 289
dose-response, 289
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droughts, 48
definition, 94, 289
diarrhoeal illness and, 85, 94
El Nino-related, 91
health impacts, 94
historical, 9-10, 30
malaria outbreaks, 82, 86, 94
mechanisms of health effects, 81
water-borne disease and, 50
drug development, 230
drug donations, 230
drug resistance, 122
Dutch Country Studies Programme,
190
dysentery, 289

early warning systems (EWS), 222, 289
ENSO-related disease outbreaks,
120-1
future needs, 274
hot weather, 250-1
vs monitoring long-term trends,
211-13
Earth Summit (1992), 269
see also Agenda 21
ecological footprint, 4-5
ecological influences
higher ultraviolet radiation
exposures, 163
infectious disease/climate change
links, 124-6
ecological perspective, 3-5
ecological studies, 61-2, 290
ecological system/ecosystem, 290
economic development/growth
environmental impact, 4-5, 267
health and, 227
economic disruptions/losses, 51, 92
economic resources, adaptive capacity
and, 226-7
economies in transition, 289
adaptive capacity, 225, 230
eczema, atopic, 174, 285
education and training, 228-9
effect modification, 206-7
effect modifier, 290
efficiency aspects, public health policy,
238
El Nifio/Southern Oscillation (ENSO),
2, 25-6, 79, 290
20th century events, 27, 30
coral reef damage, 255
diarrhoeal disease and, 85, 113,
215
early warning systems, 120-1

evidence for health impacts, 113,
114
exposure assessment, 37, 38, 39
hantavirus pulmonary syndrome
and, 242
in history, 9
infectious diseases and, 81-6
IPCC-TAR, 51, 54-5
malaria and, 39, 41, 113
mechanisms of health impacts, 79-80
natural disasters related to, 91
elderly
adaptive responses to heat, 249
temperature-related mortality, 87,
89-90
EM-DAT database, 91-2, 148, 290
emerging infectious diseases, 290
emission, 290
emission scenarios, 290
baseline, 137-8
considered for 2030, 138
IPCC-TAR (SRES), 30-1, 302
predicted climate changes using, 138,
139
see also climate scenarios
encephalitis, 111-12
see also tick-borne encephalitis; other
specific types
endemic, 290
energy, principle of conservation,
291
ENSO see El Nifio/Southern Oscillation
enteric diseases see diarrhoeal diseases
entomological inoculation rate (EIR),
290
environmental changes, global, 2, 7,
267
ecological perspective, 3-5
health impacts, 13
international responses, 267-9,
281-2
interrelationships between, 7, 8
environmental influences
infectious disease/climate change
links, 122-6
monitoring, 210-11
enzootic disease, 290
epidemic potential (EP), 191-2
epidemics, 290-1
effects of climate, 103, 107
forecasting, 96
epidemiological methods, 192
epidemiology, 291
episode analysis, 37
epizootic, 291
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in public health policy, 238
eradication, disease, 122
erythema, 291
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ethics, public health, 238-9
Europe, 7
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IPCC-TAR, 53-4
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impacts, 185, 186
predicted health impacts of ozone
depletion, 166, 167
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Environment and Health, 182
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evapotranspiration, 291
evolution, in response to climate
change, 125-6
experimental studies, 62
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assessment, 36-9, 40, 137-9
conclusions and recommendations,
271-3
difficulties in studying, 61-2
directness of associations with
disease, 62
scenarios, 137-8
see also emission scenarios
extreme climate events, 15, 79-102,
291
adaptive capacity, 225, 230
categories, 79
conclusions and recommendations,
274-5
coping ability, 224
forecasting, 96
IPCC-TAR, 47-8, 275
mechanisms of health impacts,
79-80, 81
monitoring, 212, 217
projections, 33, 34
quantifying future health impacts,
147-9
see also specific types
extrinsic incubation period, 291
eye disorders, 163, 167-9

famines, 9-10, 94
El Nifio-related, 91
malaria mortality and, 82
see also malnutrition

feedback, 291
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diarrhoeal disease, 85, 215-16
health impact assessment, 186,
191-2, 193
filariasis, 191
lymphatic (Bancroftian), 50, 124,
295
see also onchocerciasis
fires, 48, 95
first principle, 291
fish, toxic poisoning, 49-50
flies, 54
floods, 291
adaptive capacity, 229-30
coastal, 147-8, 149
diarrhoeal illness and, 85, 93
El Nifo-related, 91
health impacts, 93-4
inland, 147, 148, 149
IPCC-TAR, 48, 50, 52-3, 54, 55
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quantitfying health impacts, 147-9,
152, 153
US federal insurance, 252
food-borne diseases (food poisoning),
12, 54
climate sensitivity, 110-11
monitoring, 212
relationship with temperature, 63—4
food production/supply
adaptive capacity, 230
coral reef fisheries, 254-5
drought-related impairment, 94
future estimates, 145, 146
higher ultraviolet radiation exposures
and, 163
impairments, 9-10, 11, 13
IPCC-TAR, 48
forcing, radiative, 21-2, 300
by greenhouse gases, 22-4
forecast (weather), 26, 299
fossil fuels, 22, 291
Fourier analysis, 291
free radical, 292
freshwater depletion, 13
future effects, modelling, 66-8
fuzzy logic/suitability, 292

gases
greenhouse see greenhouse gases
ozone-destroying, 159-60, 161

gastroenteritis, acute, 63—4

general circulation, 24, 292

generalized additive models (GAM), 38
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generalized estimating equations
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genetic engineering, 292
geographical information system (GIS),
208, 292
giardiasis, 85, 111, 123
IPCC-TAR, 49, 50, 56
glacial-interglacial transitions, 27
glaciers, 29, 30, 292
Global Positioning System (GPS), 292
global warming, 292
20th century, 2, 3, 27-9
early indicators of health effects,
114-15
interactions with ozone depletion,
11-12, 161
physical and biological etfects, 5, 114
projections, 3, 5-6, 31-2, 39, 272
recent scientific assessments, 5-8,
270
vs global climate change, 223
see also climate change; temperature
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(GLWQA), 248
greenhouse effect, 1, 20-1, 292
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161-2
see also climate change; global
warming
greenhouse gases (GHGs), 2, 19-24,
292
exposure scenarios see emission
scenarios
mitigation see mitigation
projected emissions, 31-2
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Gross Domestic Product (GDR), 292-3
Gulf Stream, northern Atlantic, 7, 293

HadCM2 global climate model (GCM),
138
Haemagogus, 305
haemorrhagic, 293
halocarbons, 293
halogenated chemicals, 159-60
hantavirus infection/hantavirus
pulmonary syndrome (HPS), 106,
293
El Nifo events and, 55-6, 84-5,
120-1
in south-western USA, 120-1, 242
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adaptive capacity and, 231
economic resources and, 226-7

factors affecting, 238
global environmental change and, 7,
8, 13
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outcomes, for quantifying health
impacts, 139-40
see also population health
Health Canada, guidelines to impact
assessment, 200
Health for All policy, 293
health impact assessments (HIA), 181,
293
adaptation and, 221-2
global, 181
key concepts, 182-3
methods, 183-5, 192
national see national assessments of
health impacts
need for guidelines, 200
policy-focused see policy-focused
assessment
see also quantifying health impacts
health impacts of climate change, 7,
10-12, 270-1
in ancient history, 8-10
detecting evidence of early, 12, 64-6
difficulties in researching, 45
direct, 11, 47-8
establishing baseline relationships,
63—4
indirect, 11, 48-51
main pathways, 10
modelling future, 66-8
monitoring see monitoring
national assessments, 181-203
priority threats, 207-8
quantifying see quantifying health
impacts
by region, IPCC-TAR, 51-6
research see research
scientific consensus, 273-4
types, 44
heat budget, 293
heat island effect, 22, 293
heat-related mortality, 87-9
assessing prevention strategies, 249,
250-1
attribution, 205
cardiovascular, 141-3
causes, 87
IPCC-TAR, 47-8, 52, 53, 55
monitoring systems, 211-13
risk factors, 89
heat stress, 47-8, 52, 53, 273
heat stroke, 52, 87
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heatwaves, 86-9
adaptation difficulties, 247
adaptation strategies, 249, 250-1
definitions, 37, 88
exposure assessment, 37
impact of climate change, 90
IPCC-TAR, 47-8, 52-3
lag periods, 37
mortality see heat-related mortality
see also hot weather
helminths, 293
hepatitis B vaccine, 171
herpes simplex infections, orolabial,
171
“highest-valued,” 238
Highland Malaria Project (HIMAL),
119-20
Hippocrates, 8
historical analogue studies see analogue
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historical records
characterizing uncertainty, 255-6
infectious disease/climate links,
111-14
history, human
climate change and human health,
8-10
climatic cycles and, 2
HIV infection, 171
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hot weather
adaptation difficulties, 247
adaptation strategies, 249, 250-1
mortality related to see heat-related
mortality
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human capital, 228, 229
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absolute, 284
relative, 300
sensitivity, vector-borne diseases, 110
Hurricane Andrew, 224
Hurricane Mitch, 95, 229
hurricanes, 66
hydrological cycle, 293
hydroxyl ions/radicals, 293
hypothermia, 293

ice
glacial, 29
sea, 29
ice caps, 30
ice sheet, 294

ice storms, 55
“if ... then . ..” questions, 256
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immune-related disorders, 169-74
immunosuppression, 294
ultraviolet radiation-induced, 163,
169-74
impact assessments, 183-5
health see health impact assessments
recent, 5-8
see also under Intergovernmental
Panel on Climate Change
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impacts, 294
potential, 294
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in vitro, 295
in vivo, 295
incidence, 294
India, famines, 9-10
Industrial Revolution, 294
industrialization, 4-5
inertia, 294
infection rate, 294
infectious diseases, 103-32, 273
classification, 104, 105-7
climate extremes and, 79-80, 93
conclusions and recommendations,
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control programmes, 122, 211
directly transmitted, 105-6
documenting effects of climate
change, 104, 111-21
evidence from long-term trends,
114-15
historical evidence, 111-14
El Nifo and, 81-6
emerging, 290
food-borne see food-borne diseases
indirectly transmitted, 106-7
integrated monitoring, 210
modifying influences, 104-5, 121-6
environmental, 122-6
sociodemographic, 121-2
national health impact assessments,
187, 189, 190
predictive modelling, 11, 115-21
ENSO early warning systems,
120-1
landscape based approach, 117-18
process-based (mathematical)
approach, 116-17
statistical based models, 115-16
research needs, 127
resurgence, 14, 225
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seasonality, 107
ultraviolet-induced
immunosuppression and, 170-1
vector-borne see vector-borne
diseases
water-borne see water-borne diseases
see also specific diseases
influenza, 89, 103, 107, 170
information
adaptive capacity and, 228-9
communication, 243, 261-2
dissemination methods, 262
infrared radiation, 20, 21, 162, 294
infrastructure
adaptive capacity and, 229-30
public health see public health
infrastructure
insecticides, 52, 228, 253, 294
institutional inertia, 230
institutions, social, 230
insurance, US federal flood, 252
integrated assessment, 67-8, 194-6,
294
adaptation options, 233
horizontal, 67
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220-1, 222, 226, 230
emission scenarios, 30-1, 137-8, 302
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guidelines on impact assessment, 183
policy-making and, 239, 242-3
post-TAR assessments, 56
Second Assessment Report, 43,
242-3
Third Assessment Report (TAR), 5-6,
43, 47-56, 272
20th century climate change, 29
anthropogenic climate change, 2,
31-3, 39, 270
direct effects on health, 47-8
extreme climate events, 47-8, 275
health impacts by region, 51-6
indirect effects on health, 48-51
projected temperature increase, 3,
5-6, 31-2, 272

uncertainty issues, 45, 74, 192,
193
vector-borne diseases see under
vector-borne diseases

Working Group II (WGII), 44, 47
working groups and task force, 44

intermediate host, 294

international conventions/agreements,
267-9, 281-2

International Joint Commission (IJC),
United States-Canada, 248

interquartile range, 295

invasive species, 13

IPCC see Intergovernmental Panel on
Climate Change

Irian Jaya, 86

irrigation, crop, 123-4

ischaemic heart disease (IHD), 37, 295

Ixodes persulcatus, 53

Ixodes ricinus, 53, 303

Ixodes scapularis, 118

Japanese encephalitis, 50
justice, 238

Kiribati, health impact assessment, 186,
191-2, 193

Korea, Democratic People’s Republic of,
230

Kyoto Protocol, 270, 295

La Nifa, 26, 84, 290
lag periods, 37
land-use changes
data sources, 211
effects on climate, 22
infectious diseases and, 122-4
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landscape based models, infectious
diseases, 117-18
Latin America, IPCC-TAR, 54-5
latitudinal gradients
climate, 25
human disease, 165-6, 173, 174
human skin pigmentation, 164
vaccine efficacy, 171
leishmaniasis, 11, 50, 53, 123, 189, 295
lens opacities (cataracts), 163, 167-9,
286
leptospirosis, 54, 85, 109-10, 189, 295
life-support systems, global, 1, 4-5
Listeria monocytogenes, 170, 171
literacy, 228
literature review, 192-3
“little ice age”, 27
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living conditions, 210-11
logistical aspects, monitoring, 207-8
lupus erythematosus, 173-4, 295
Lyme disease, 53-4, 55, 295
ecological influences, 124, 125
predictive modelling, 118
lymphocytes, 295
lymphoma, non-Hodgkin’s (NHL), 172,
297

macular degeneration, age related
(AMD), 167, 284
maladaptation, 249, 251, 253, 295
malaria (including falciparum malaria),
11, 106, 296
adaptation, 222
adaptive capacity, 231
climate extremes and, 82-3, 86
climate sensitivity, 46, 108
detection of climate-related change,
65
drought-related outbreaks, 82, 86, 94
El Nifio events and, 39, 41, 113
evidence for effects of climate,
112-13
IPCC-TAR, 49, 50, 51, 52, 53, 54
modifying influences, 122
monitoring, 213-15
national health impact assessments,
187, 189, 190
predictive modelling, 115-18,
119-20, 150-1
quantifying impact of climate
change, 150-2, 154
recent changes in distribution, 12,
40, 119
ultraviolet radiation-induced
immunosuppression and, 170
unstable, 304
Malaria-Potential-Occurrence-Zone
model, 115-16
malnutrition, 11
after natural disasters, 93
disease susceptibility and, 122
drought-related, 94
quantifying impacts, 145-7, 152, 153
see also famines
MARA (Mapping Malaria Risk in
Africa) model, 117, 118, 119-20,
150, 151, 276, 296
marine protected areas (MPAs), 255
mathematical models, 296
measuring health impacts see
quantifying health impacts
Medicines for Malaria venture, 230

Mediterranean spotted fever, 189
melanocyte stimulating hormone
(MSH), 170
melanoma, malignant, 164, 165
melatonin, 170, 174, 296
meningitis, meningococcal, 51-2, 190,
296
mesoscale, 25
mesosphere, 162, 296
meta analysis, 296
meterological data
climate normals, 25, 273
sources for monitoring, 208-9, 212
methane (CH,), 22-3, 24, 296
MIASMA model, 116-17
micro climate, 296
microscale, 25
migration, human, 121-2
minimum erythemal dose (MED), 296
minority groups, 231
mitigation, 270, 296
ancillary benefits and costs, 70
Kyoto Protocol, 270
as policy response option, 241-3
modelling, predictive see predictive
modelling
monitoring, 14, 204-19
conclusions and recommendations,
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data requirements/sources, 208-11
definition, 204, 296
examples, 211-16
general principles, 207-8
evidence of climate sensitivity, 207
practicality, 207-8
public health burden, 207
methodological aspects, 204-7
attribution, 205-6
effect modification, 206-7
evidence of climate change, 204-5
systems, developing and
implementing, 243—4
Montreal Protocol, 160-1, 277, 296
Copenhagen amendments, 166,
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predicted skin cancer rates and, 166,
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morbidity, 297
mortality, 297
all-cause, 52-3, 209
temperature-related, 87-90, 141-3,
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in WHO regions (2001), 232
mosquito-borne diseases, 106
climate extremes and, 81-4
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evidence for effects of climate,
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uncertainty in modelling, 72-3
see also specific diseases
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climate sensitivity, 46, 108, 110
eradication programme, 122, 253
monitoring, 210
mudslides, 147, 148, 149
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